Abstract art
Introduction

23
Hexabromocyclododecane (HBCD) is used as addictive flame retardant mainly γ-HBCD (75-89%), depending on the manufacture and production method. Another 54 two stereoisomers, ε-and δ-HBCD, have been detected at low concentrations 22 .
55
Structural dissimilarities of individual diastereosiomer lead to differences in polarity,
56
water solubility, and octanal-water partitioning coefficient (log K ow ), and further 
Instrumental analysis
133
The analysis of HBCD was performed on Agilent 1290 UPLC system coupled to
134
Agilent 6460 triple quadruple tandem mass spectrometry. Separation was performed
135
on an Aglient Eclipse Plus C18 column (2.1×100 mm, 1.8 µm) maintained at 30℃.
136
The isomers were 69±8% for α-HBCD, 67±6% for β-HBCD and 66±12% for γ-HBCD.
159
The surrogate standard recoveries were in average 78±18% for C13-γ-HBCD. LODs, each box is for median value; "□" is for average value; "*" is for max and min value. 
217
Green squares stand for HBCD manufacture facilities in China. (except two sites) were lower than 3 ng/g (Fig. 2) There are a few investigations on diastereoisomer profiles in soils and mainly 
294
In Weifang, the diastereoisomer ranged from 13.6% to 37.6% for α-HBCD, from 295 8.3% to 31.4% for β-HBCD, and from 32.9% to 78.1% for γ-HBCD, and averaged an evidence that the contamination of HBCD in soil was released from adjacent BFR 300 production facilities, and HBCD composition was not changed by natural processes in 301 the environment.
302
In Cangzhou, α-HBCD was predominant in the whole city ranging from 42.8% 303 to 81.1% (averaged 63.9%) while γ-HBCD ranged from 6.6% to 41.1% (averaged 304 18.0%). It was noted that relatively high concentrations (53.1 ng/g at CZ-07, 38.7
305
ng/g at CZ-08) were found in Yanshan, and that the lowest γ-HBCD proportions (6.6% 306 and 8.0%) were also detected in Yanshan, known as the Pipeline Equipment
307
Manufacturing Base of China in the southeast of Cangzhou. In this area, metal and 308 plastic pipelines were produced including flame retardant pipe, pipe shell and board.
309
Additionally, a plastics industrial park was also located in this area, and the industrial 310 chain included flame retardant production, plastic pipe and board (mainly XPS) 311 forming and cutting. In 2013, the production of plastic products reached 520,000 tons 312 in Cangzhou 48 , implying a large market demand for HBCD.
313
During the manufacturing process of these plastic products, intense thermal produced in the neighboring area.
344
As shown in Fig. 4 to control flame retardant release.
397
Although the current level of HBCD in soils was relatively low, the majority of 
